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(57) ABSTRACT

A method is disclosed for copying a surface texture of a
surface carrier object to an air tight thermoplastic surface
layer of an interior cladding component of a vehicle, by
fixing the airtight thermoplastic surface layer inside the
pressure chamber such that the airtight thermoplastic surface
layer divides the pressure chamber into a first and second
pressure chamber section by positioning the surface carrier
object inside the pressure chamber with a positioning device
in the vicinity of the airtight thermoplastic surface layer with
the surface texture facing the airtight thermoplastic surface
layer. By applying a pressure difference between the first and
second pressure chamber section, the airtight thermoplastic
surface layer is pressed on the surface carrier object, thereby
copying a surface texture of a surface carrier object to an
airtight thermoplastic surface layer. An interior cladding
component of a vehicle, comprising an airtight thermoplas-
tic surface layer is also disclosed.
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METHOD FOR COPYING A SURFACE
TEXTURE OF A SURFACE CARRIER
OBJECT TO AN AIRTIGHT
THERMOPLASTIC SURFACE LAYER OF AN
INTERIOR CLADDING COMPONENT OF A
VEHICLE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the priority of European
Patent Application Serial No. 19 153542.6, filed Jan. 24,
2019, pursuant to 35 U.S.C. 119(a)-(d), the subject matter of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a method for
copying a surface texture of a surface carrier object to an
airtight thermoplastic surface layer of an interior cladding
component of a vehicle. Moreover the present invention
relates to an interior cladding component of a vehicle,
comprising an airtight thermoplastic surface layer obtained
by such a method.
[0003] The vehicle design is becoming a more and more
important factor for the purchase decision of the vehicle
customers. This is not only true for the exterior vehicle
design but also for the interior vehicle design. Particularly
the interior design can be tailored according to the individual
customer requests. Common examples of the interior design
the customer can determine is the color and the material of
the seat cover. Usually the interior cladding comprises a
number of decoration elements. The decoration elements
may have a metal-like or wood-like appearance. Next to the
seat cover the vehicle customer may decide on the color of
the surface of the interior cladding.
[0004] However, only in very rare cases the surface tex-
ture of the cladding components can be selected by the
vehicle customer. The main reason is that the manufacturing
costs for offering different surface textures are unacceptably
high. It would therefore be desirable and advantageous to
provide an improved method for copying a surface texture of
a surface carrier object to an airtight thermoplastic surface
layer and the component cladding therefore.
[0005] In one exemplary embodiment of the present
invention a method for manufacturing a surface texture is
disclosed by which a plurality of different surface textures
can be provided at acceptable costs.
[0006] Furthermore, an embodiment of the present inven-
tion has the object to provide an interior cladding component
of a vehicle the surface texture of which can be chosen out
of a broad variety at reasonable costs.
[0007] These objects and others are solved by the features
specified in the following recitation, while advantageous
embodiments are the subject of further dependent claims.
[0008] One embodiment of the present disclosure is
directed to a method for copying a surface texture of a
surface carrier object to an airtight thermoplastic surface
layer of an interior cladding component of a vehicle by
means of a manufacturing device, the manufacturing device
including,
[0009] a pressure chamber,
[0010] afixing device for fixing the airtight thermoplas-
tic surface layer inside the pressure chamber such that
the airtight thermoplastic surface layer divides the
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pressure chamber into a first pressure chamber section
and a second pressure chamber section,

[0011] a first pressure adjusting unit for adjusting the
pressure inside the first pressure chamber section,

[0012] asecond pressure adjusting unit for adjusting the
pressure inside the second pressure chamber section,
and

[0013] a positioning device for positioning the surface

carrier object inside the pressure chamber,
the method includes the steps of

[0014] fixing the airtight thermoplastic surface layer
inside the pressure chamber by means of the fixing
device such that the airtight thermoplastic surface layer
divides the pressure chamber into a first pressure cham-
ber section and a second pressure chamber section,

[0015] positioning the surface carrier object inside the
pressure chamber by means of the positioning device in
the vicinity of the airtight thermoplastic surface layer in
the first pressure chamber section or the second pres-
sure chamber section, the surface texture of the surface
carrier object facing the airtight thermoplastic surface
layer,

[0016] applying a pressure difference between the first
pressure chamber section and the second pressure
chamber section such that the airtight thermoplastic
surface layer is pressed on the surface carrier object,
thereby copying a surface texture of a surface carrier
object to an airtight thermoplastic surface layer.

[0017] Another embodiment relates to the Interior clad-
ding component of a vehicle including an airtight thermo-
plastic surface layer obtained by the afore-described
method.

[0018] The present disclosure provides a method for copy-
ing a surface texture of a surface carrier object to an airtight
thermoplastic surface layer. Similar methods are disclosed in
DE 102016 112 505 A1, US 2011/0287124 A1 and EP 0 299
168 A2. However, the surface layers used in the methods
disclosed in these documents are not airtight so the methods
comprise different steps.

[0019] The surface layer obtained by the present method
can be applied to an interior cladding component of a
vehicle. The surface texture of the surface carrier object can
be copied in principle as often as desired in a fairly simple
and fast way. The costs and the time for providing a given
interior cladding component with the selected surface tex-
ture are kept low. Due to the fact that the surface layer is
airtight the forces needed to copy the surface texture to the
surface layer are almost exclusively provided by pressure
differences between the first pressure chamber section and
the second pressure chamber section. Mechanical units that
contact the surface layer for applying forces are not needed.
The design of the manufacturing device is thus simple.
Moreover the surface layer can be treated in a gentle way
avoiding damages. The number of defective surface layers is
kept low. In case another surface texture is desired the
surface carrier object is exchanged which is not a time
consuming step. Thus, the variety of surface textures the
vehicle customer can choose from can be increased without
a significant effort.

[0020] Before the step of applying a pressure difference
between the first pressure chamber section and the second
pressure chamber section the method according to a further
embodiment may comprise the step of heating the airtight
thermoplastic surface layer up to or near to the softening
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point of the airtight thermoplastic surface layer by a heating
unit. The heating unit may comprise infrared or halogen
lamps. The heating unit may also apply hot air to the surface
layer. Due to the fact that the surface layer is made of a
thermoplastic it is softened with increasing heat. Therefore
the copying of the surface texture from the surface carrier
object to the surface layer is facilitated as the force needed
is reduced.

[0021] In another embodiment the positioning device
comprises a moving unit for moving the surface carrier
object inside the pressure chamber, the method including the
step of

[0022] placing the surface carrier object on the posi-
tioning device in a first position, and

[0023] activating the moving unit to move the surface
carrier object into a second position in the vicinity of
the airtight thermoplastic surface layer.

[0024] It is not mandatory that the positioning device can
move the surface carrier object. However, the possibility to
move the surface carrier object within the pressure chamber
facilitates the fastening of the surface layer inside the
pressure chamber. The fastening of the surface layer inside
the pressure chamber can be conducted when the surface
carrier object is in the first position and thus at distance from
the positioning device. The surface carrier object does not
obstruct the fastening of the surface layer inside the pressure
chamber.

[0025] A further embodiment is characterized in that
between the step of

[0026] placing the surface carrier object on the posi-
tioning device in a first position and the step of

[0027] activating the moving unit to move the surface
carrier object into a second position in the vicinity of
the airtight thermoplastic surface layer the method
includes the step of

[0028] applying a negative pressure in the first pressure
chamber section by the first pressure adjusting unit and
in the second pressure chamber section by the second
pressure adjusting unit.

[0029] In this embodiment a negative pressure is applied
in both pressure chamber sections. When moving the surface
carrier object to the vicinity of the surface layer the genera-
tion of a back pressure between the surface carrier object and
the surface layer is reduced.

[0030]

[0031] activating the moving unit to move the surface
carrier object into a second position in the vicinity of
the airtight thermoplastic surface layer the method
includes the step of

[0032] releasing the negative pressure in the pressure
chamber section without the surface carrier object.

[0033] Usually it takes some time to generate a negative
pressure while releasing the negative pressure is a compara-
tively fast process. In this embodiment of the present method
the negative pressure is produced on both pressure chamber
sections, i.e. on both sides of the surface layer. The pressure
induced forces acting on the surface layer are cancelling
each other. After that the negative pressure in the pressure
chamber section in which the surface carrier object is
located is maintained while in the other pressure chamber
section the negative pressure is released. The resulting force
is provided within a short time and is pressing the surface

According to another embodiment after the step of
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layer against the surface carrier object, thereby copying the
surface texture from the surface carrier object to the surface
layer.

[0034] According to a further embodiment the method
comprises the steps of

[0035] applying a negative pressure in the first pressure
chamber section by the first pressure adjusting unit and
in the second pressure chamber section by the second
pressure adjusting unit, and

[0036] releasing the negative pressure in the pressure
chamber section without the surface carrier object.

[0037] As previously mentioned the resulting force can be
provided within a short time and is pressing the surface layer
against the surface carrier object, thereby copying the sur-
face texture from the surface carrier object to the surface
layer. As also mentioned it is not mandatory that the posi-
tioning device can move the surface carrier object. The
method according to this embodiment may also be con-
ducted without a moving unit.

[0038] In a further embodiment after the step of releasing
the negative pressure in the pressure chamber section with-
out the surface carrier object the method includes the step of

[0039] releasing the negative pressure in the pressure
chamber including the surface carrier object.

[0040] After the surface texture is copied from the surface
carrier object to the surface layer the crucial step is con-
ducted and no force is needed anymore to press the surface
layer against the surface carrier object. Thus the negative
pressure in the pressure chamber section including the
surface carrier object can be released. No more pressure
induced forces are acting on the surface layer anymore.
[0041] In another embodiment after the step of releasing
the negative pressure in the pressure chamber comprising
the surface carrier object the method includes the step of

[0042] opening the pressure chamber by an opening and
closing device, and

[0043] removing the airtight thermoplastic surface layer
from the pressure chamber.

[0044] To remove the finalized surface layer the pressure
chamber is opened which is now possible as no negative
pressure exists inside the pressure chamber anymore.
[0045] A further embodiment is characterized in that the
method according to one of the preceding embodiments is
repeated with the airtight thermoplastic surface layer from
the pressure chamber, by,

[0046] fixing the airtight thermoplastic surface layer
removed from the pressure chamber inside the pressure
chamber by means of the fixing device such that the
surface texture of the surface carrier object is facing the
untreated side of the airtight thermoplastic surface
layer.

[0047] In this embodiment both sides of the surface layer
may be provided with the surface texture.

[0048] According to another embodiment the surface tex-
ture of the surface carrier object is made by a digital printer
or a 3D-printer. In this embodiment the surface layer object
can be provided in a simple and fast way. In this embodiment
the vehicle customer may even create her or his own surface
texture on a computer and transfer it to the digital printer or
3D-printer. Thus a very high degree of individualization may
be offered at still acceptable costs and efforts.

[0049] In a further embodiment of the method the surface
texture of the surface carrier object is made of silicone or
polyurethane. These materials are particularly suited to
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provide the surface texture to be copied to the surface layer.
The surface texture of the surface carrier object made of
silicone or polyurethane may be generated by copying any
given surface of a physical entity, be it stone, wood, textile
or the like, or by copying a surface generated by digital
printers or 3D-printers.

[0050] In another embodiment the airtight thermoplastic
surface layer is made of a thermoplastic polyolefin, thermo-
plastic polyurethane or polycarbonate. These materials are
particularly suited to be used for surface layers of vehicle
cladding components. Moreover, their melting point is fairly
low so that the energy consumed during the manufacturing
process is modest.

[0051] Another implementation of the invention is
directed to an interior cladding component of a vehicle,
comprising an airtight thermoplastic surface layer obtained
by a method according to one of the preceding embodi-
ments. The technical effects and advantages as discussed
with regard to the embodiments of the present method
equally apply to the interior cladding. Briefly, a given
surface layer can be provided with a desired surface texture
by a simple and fairly inexpensive process. Beyond that the
variety of surface textures a vehicle customer can choose
from may be increased without a significant increase of the
manufacturing costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The description of currently preferred exemplified
embodiments of the present invention is described in detail
with reference to the drawings attached wherein,

[0053] FIGS. 1 to 6 show different steps of one embodi-
ment of a method according to the present invention by
means of principle drawings,

[0054] FIG. 7 shows a printer configured to provide a
surface carrier object by means of a principle drawing, and

[0055] FIG. 8 shows an interior cladding component of a
vehicle, also by means of a principle drawing.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0056] Reference will now be made in detail to the present
exemplary embodiments of the disclosure, example of
which are illustrated in the accompanying drawings. When-
ever possible, the same or similar reference numbers will be
used throughout.

[0057] In FIGS. 1 to 6 different steps of one embodiment
of an inventive method for copying a surface texture 10 of
a surface carrier object 12 to an airtight thermoplastic
surface layer 14 of an interior cladding component 16 of a
vehicle 18 (see FIG. 8). The method is conducted in a
manufacturing device 20 that comprises a pressure chamber
22 having a housing 24 that is encompassing the pressure
chamber 22. The housing is subdivided into a first housing
part 26 and a second housing part 28. At least one of the
housing parts, in the embodiment shown the second housing
part 28, is translationally movable relative to the first hous-
ing part 26 between an open position that is shown in FIGS.
1 and 6 and a closed position that is shown in FIGS. 2 to 5.
The second housing part 28 can be shifted between the open
position and the closed position by an opening and closing
device 30 that may comprise a piston-cylinder-unit 32. In the
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open position the pressure chamber 22 is accessible from
outside while in the closed position the pressure chamber 22
is hermitically sealed.

[0058] The manufacturing device 20 further comprises a
first pressure adjusting unit 34 and a second pressure adjust-
ing unit 36 for adjusting the pressure inside the pressure
chamber 22. In the embodiment shown the manufacturing
device 20 comprises a vacuum pump 38 that is in fluid
communication with the pressure chamber 22 by a hose
system 40 that comprises a first hose 42 and a second hose
44. The first hose 42 is connected to the pressure chamber 22
through the first housing part 26 whereas the second hose 44
is connected to the pressure chamber 22 through the second
housing part 28. Thus, the first pressure adjusting unit 34
comprises the first hose 42 and the second pressure adjusting
unit 36 comprises the second hose 44. The hose system 40
comprises a valve 46 by which the fluid communication
between the first hose 42 and the second hose 44 can be
established and interrupted. Moreover, the first hose 42 and
the second hose 44 may be exposed to the atmospheric
pressure by the valve 46.

[0059] The manufacturing device 20 is equipped with a
positioning device 48 for positioning the surface carrier
object 12 inside the pressure chamber 22. Like the opening
and closing device 30 the positioning device 48 may com-
prise a moving unit 49 having a piston-cylinder-unit 50 for
translationally moving the surface carrier object 12 within
the pressure chamber 22.

[0060] The surface carrier object 12 comprises the surface
texture 10 that is to be copied to the surface layer 14. The
surface layer 14 is fixed inside the pressure chamber 22 by
means of a fixing device 52. The surface layer 14 is fixed
such that it completely penetrates the pressure chamber 22.
When the second housing part 28 is moved into the closed
position the surface layer 14 subdivides the pressure cham-
ber 22 into a first pressure chamber section 54 and a second
pressure chamber section 56 that are hermetically and air-
tightly divided from each other by the surface layer 14.
[0061] The manufacturing device 20 is furnished with a
heating unit 58 that comprises a number of infrared lights.
[0062] Inthe following the operation of the manufacturing
device 20 according to one embodiment of the inventive
method is described. In FIG. 1 the second housing part 28 is
located in the open position. Thus the pressure chamber 22
is accessible from the outside. The positioning device 48 is
located in a first position near the bottom of the pressure
chamber 22. The valve 46 is in a position in which the first
hose 42 and the second hose 44 are exposed to atmospheric
pressure. The surface layer 14 is placed into the fixing device
52 and the second housing part 28 moved into the closed
position as shown in FIG. 2. As also evident from FIG. 2 the
valve 46 is switched into a position in which the first hose
42 and the second hose 44 are both connected to the vacuum
pump 38.

[0063] InFIG. 3 the vacuum pump 38 is turned on thereby
applying a negative pressure in the first pressure chamber
section 54 and the second pressure chamber section 56. The
negative pressure is symbolized by the crosshatching. Fur-
ther, the heating unit 58 is turned on, thereby heating up the
surface layer 14. The heat generated by the heating unit 58
is symbolized by the sinuous lines H in FIG. 3.

[0064] As shown in FIG. 4 the valve 46 is closed once the
desired negative pressure is reached. The negative pressure
is thus maintained inside the pressure chamber 22. The
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vacuum pump 38 may now be turned-off. The moving unit
48 of the positioning device 48 is now activated and moves
the surface carrier object 12 into a second position. The first
housing part 26 comprises protrusions 60 extending into the
pressure chamber 22 on which the positioning device 48
abuts in the second position. In the embodiment shown the
surface carrier object 12 is touching the surface layer 14 so
that it is slightly deformed towards the heating unit 58.
[0065] As demonstrated in FIG. 5 the valve 46 is now
switched into a position in which the second pressure
chamber section 56 is exposed to atmospheric pressure
while the first pressure chamber section 54 is still airtightly
closed. As a result the surface layer 14 is sucked towards the
first pressure chamber section 54 and towards the surface
carrier object 12. The surface layer 14 is thereby pressed on
the surface carrier object 12 and the surface texture 10 of the
surface carrier object 12 is copied to the side of the surface
layer 14 facing the surface carrier object 12.

[0066] Itis also possible to create a positive pressure in the
second pressure chamber section 56 so that the pressure
difference between the first pressure chamber section 54 and
the second pressure chamber section 56 is increased (not
shown). The forces pressing the surface layer 14 to the
surface carrier object 12 are thereby increased.

[0067] After that the valve 46 is switched into a position
in which also the first pressure chamber section 54 is
exposed to atmospheric pressure. The second housing part
28 is moved into the open position by activating the opening
and closing device 30. The surface layer 14 now comprising
the surface texture 10 copied from the surface carrier object
12 can now be removed from the manufacturing device 20
(see FIG. 6). The process can now be repeated either using
another surface layer 14 or turning over the removed surface
layer 14 to copy the surface texture 10 to the untreated
surface.

[0068] In FIG. 7 a printer 62, either a digital printer or a
3D-printer, is shown that is generating the surface carrier
object 12. The surface carrier object 12 or its surface texture
10 may be made of any suitable object such as stone, metal,
wood textile or the like. Alternatively the surface carrier
object 12 may be generated by means of a digital printer or
a 3D-printer or may be a negative copy of any of these
objects. Moreover, the surface carrier object 12 may be
made of silicone or polyurethane. The printer 62 is con-
trolled by a computer 64. The properties and the design of
the surface texture 10 are defined by the computer 64 and
then transferred to the printer 62. The respective data may be
transferred by wire 66 or wireless, the latter being symbol-
ized by the dashed line. It is possible that the vehicle 18
customer can design the surface texture 10 of the surface
layer 14 she or he wants the interior cladding component 16
to be covered with.

[0069] In FIG. 8 an interior cladding component 16 of a
vehicle 18 covered with a surface layer 14 comprising the
surface texture 10 copied from the surface carrier object 12
is shown by means of a principle sketch. The interior
cladding component 16 may be an armrest or the instrument
panel.

[0070] While the invention has been illustrated and
described as embodied in, it is not intended to be limited to
the details shown since various modifications and structural
changes may be made without departing in any way from the
spirit of the present invention. The embodiments were
chosen and described in order to best explain the principles
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of the invention and practical application to thereby enable
a person skilled in the art to best utilize the invention and
various embodiments with various modifications as are
suited to the particular use contemplated.

What is claimed is:

1. A method for copying a surface texture of a surface
carrier object to an airtight thermoplastic surface layer of an
interior cladding component of a vehicle by means of a
manufacturing device, the method comprising the steps of,

fixing the airtight thermoplastic surface layer inside a
pressure chamber by means of a fixing device such that
the airtight thermoplastic surface layer divides a pres-
sure chamber into a first pressure chamber section and
a second pressure chamber section,

positioning the surface carrier object inside the pressure
chamber by a positioning device in the vicinity of the
airtight thermoplastic surface layer in the first pressure
chamber section or the second pressure chamber sec-
tion, the surface texture of the surface carrier object
facing the airtight thermoplastic surface layer,

applying a pressure difference between the first pressure
chamber section and the second pressure chamber
section such that the airtight thermoplastic surface layer
is pressed on the surface carrier object, thereby copying
the surface texture of the surface carrier object to the
airtight thermoplastic surface layer.

2. The method according to claim 1, wherein before
applying a pressure difference between the first pressure
chamber section and the second pressure chamber section,
further comprising the step of,

heating the airtight thermoplastic surface layer up to or

near to a softening point of the airtight thermoplastic
surface layer by a heating unit.

3. The method according to claim 2, further comprising
the steps of,

placing the surface carrier object on the positioning

device in a first position, and

activating a moving unit inside the positioning device to
move the surface carrier object into a second position
in which the surface carrier is in the vicinity of the
airtight thermoplastic surface layer.

4. The method according to claim 3, wherein between the
step of placing the surface carrier object on the positioning
device in a first position and the step of activating the
moving unit to move the surface carrier object into a second
position in which the surface carrier is in the vicinity of the
airtight thermoplastic surface layer, further comprising the
step of,

applying a negative pressure in the first pressure chamber

section by the first pressure adjusting unit and in the
second pressure chamber section by the second pres-
sure adjusting unit.

5. The method according to claim 4, wherein after acti-
vating the moving unit to move the surface carrier object
into a second position in which the surface carrier is in the
vicinity of the airtight thermoplastic surface layer, further
comprising the step of,

releasing the negative pressure in the pressure chamber

section without the surface carrier object.

6. The method according to claim 1, the method further
comprising the step of,
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applying a negative pressure in the first pressure chamber
section by the first pressure adjusting unit and in the
second pressure chamber section by the second pres-
sure adjusting unit, and

releasing the negative pressure in the pressure chamber

section without the surface carrier object.

7. The method according to claim 6, wherein after releas-
ing the negative pressure in the pressure chamber section
without the surface carrier object further comprising the step
of,

releasing the negative pressure in the pressure chamber

section comprising the surface carrier object.

8. The method according to claim 7, wherein after the step
of releasing the negative pressure in the pressure chamber
comprising the surface carrier object, the method further
comprising the steps of,

opening the pressure chamber by an opening and closing

device, and

removing the airtight thermoplastic surface layer from the

pressure chamber.
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9. The method according to claim 8, further comprising
the step of,

fixing the airtight thermoplastic surface layer removed

from the pressure chamber inside the pressure chamber
by means of the fixing device such that the surface
texture of the surface carrier object is facing an
untreated side of the airtight thermoplastic surface
layer.

10. The method according to claim 1, wherein the surface
texture of the surface carrier object is made by a digital
printer or a 3D-printer.

11. The method according to claim 1, wherein the surface
texture of the surface carrier object is made of silicone or
polyurethane.

12. The method according to claim 1, wherein the airtight
thermoplastic surface layer is made of a thermoplastic
polyolefin, thermoplastic polyurethane or polycarbonate.

13. An interior cladding component of a vehicle, com-
prising, an airtight thermoplastic surface layer produced by
a method according to claim 1.
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